A mother brings in her eight-year-old son for evaluation after he is suspended from riding the school bus for jumping out of his seat, teasing other children, and not following directions. He spends two to three hours a night with homework that he never successfully completes. His mother wants to know whether he has attention deficithyperactivity disorder. How should he be evaluated and treated?
IV-R criteria for ADHD. They also rate the child's school performance and interpersonal relationships. The scores indicate whether impairment meets the diagnostic criteria for ADHD. Although the checklists reflect subjective impressions, they allow a comparison of the patient with children of the same age and are the best available tool to discern behavior that exceeds normal variation.
Behaviors of ADHD may overlap or coexist with other mental health conditions ( Table 2 ). The most common conditions are learning and language disorders, oppositional defiant disorder, conduct disorder, anxiety, and depression, as well as bipolar, post-traumatic stress, tic, and adjustment disorders. 10 A careful history is warranted of the development of motor, social, and language skills, as well as of temperament, sleep habits, school achievement, moods, worries, and relationships. Furthermore, the primary care physician should be informed about prenatal and birth events, including prematurity and prenatal exposure to substances associated with behavioral and learning problems, such as tobacco and cocaine. 11 The assessment should include circumstances that might influence behavior and school performance, such as frequent moves or bitter custody disputes. 12 It is also important to determine whether there is a family history of ADHD, depression, bipolar disorder, anxiety disorders, or tic disorders. Genetic disorders that may have symptoms similar to those of ADHD (such as the fragile X syndrome) should be considered.
No physical findings are diagnostic of ADHD. Laboratory studies are not routinely obtained. Testing for achievement, intelligence, and specific learning disabilities may aid the differential diagnosis and help with planning for school services; such testing may be obtained through school-based assessment or by referral to a psychologist. Computerized or manual performance tests of attention and impulsivity are not diagnostic of ADHD. 13 
treatment of the patient
Treatment of the patient with ADHD focuses on control of the symptoms (which vary with the patient's development), classroom education, interpersonal relationships, and the transition to adult life. 14 Therapy is guided by measurable target outcomes, such as the number of calls in a week from the teacher to report disciplinary action, the amount of time spent on homework assignments, or participation in other activities without disruption (Table 3) . 7 
pharmacologic interventions

Methylphenidate and Dextroamphetamine
There is strong evidence to support the use of stimulant medication for the management of inattention, impulsivity, and hyperactivity in school-age children. 21 Methylphenidate and dextroamphetamine have consistently shown efficacy and safety when compared with placebo in randomized, controlled trials. 22 Two studies are particularly informative. The Multimodal Treatment Study of ADHD involved 597 children at six centers who were followed for 24 months, including a 14-month treatment phase. 23 The study by Abikoff et signed to 24 months of treatment. 24 The two studies included children seven to nine years of age and involved randomized pharmacologic and psychological interventions. Both studies assessed behavioral outcomes in the settings of the home and the school. Consistent with previous smaller studies, these trials showed that 68 to 80 percent of children treated with stimulants had improvements in behavior such that at the end of the treatment phase the children no longer met the criteria for a diagnosis of ADHD. The benefit of treatment was reduced in the Multimodal Treatment Study of ADHD after the children completed the active-study phase, whereas the benefit was sustained in the study by Abikoff et al. during the 24 months of treatment. Randomized trials directly comparing methylphenidate and dextroamphetamine have shown similar benefits from the two medications but more frequent mild side effects with dextroamphetamine. 25, 26 Evidence supports either medication as a first choice; 70 to 80 percent of children show improved attention with the use of one or the other. 22 Preparations are available as short-, intermediate-, and long-acting, with a duration of 3 to 10 hours and similar efficacy ( Table 4 ). The administration of short-acting medications can be timed to correspond to certain of the child's activities. Long-acting medications obviate the need for doses during the school day.
Dosages of methylphenidate and dextroamphetamine are not weight-based. Guidelines consistently recommend starting with lower doses and titrating to an effective dose that does not cause side effects (Table 4) . 7, 15 Side effects are generally mild and managed by attention to dose and timing. The most common side effects are appetite suppression, stomachache, and headache, leading to discontinuation of the medication in approximately 1 percent to 4 percent of children. 25, 29 Delayed onset of sleep, previously thought to be associated with treatment, may be associated with the underlying disorder. 30 In a 24-month follow-up, the Multimodal Treatment Study of ADHD showed a deceleration in growth of approximately 1 cm per year with the use of stimulant medication. 31 However, growth remained within the normal curve for most children, except those at the lowest percentiles of height for age. It is not known whether this effect is cumulative or can be ameliorated by summers off medication, allowing time for growth to catch up. Follow-up visits in the Multimodal Treatment Study of ADHD 23 and the study by Abikoff et al. 24 were monthly. In general practice, however, once a stable dose of medication has been established, visits every three to four months are reasonable to monitor the effectiveness and potential side effects of the medication. Blood pressure, pulse, height, and weight are followed, given the potential for the medication to affect these measures (Table 4) .
Other Medications
Two other medications are effective with core symptoms of ADHD. Atomoxetine, a norepinephrinereuptake inhibitor, is not classified as a stimulant. Randomized trials including more than 1000 children and adults showed that 58 to 64 percent of children treated during a 6-to-12-week period achieved 25 to 30 percent or greater improvement in symptoms. 32, 33 Two recent reports of severe liver injury (which apparently reversed after drug cessation) have led to the addition of a bolded warning to the label indicating that atomoxetine should be discontinued in patients with jaundice or laboratory evidence of liver injury. 34 Side effects such as appetite suppression and weight loss are reported at a frequency similar to that for side effects seen with methylphenidate. 32, 35 A study conducted in several countries showed a treatment benefit that was sustained over nine months. 36 Seizures and prolonged QT intervals corrected for heart rate are reported with overdoses of atomoxetine, but not with therapeutic doses. 37 Cases of tics developing during treatment with atomoxetine were recently reported 38 but were not described in randomized trials.
Bupropion, an aminoketone antidepressant, is also effective for inattention and impulsivity, but has not been approved by the Food and Drug Administration for use in children. Two randomized trials comparing bupropion with methylphenidate reported a smaller treatment effect and more side effects with bupropion among a total of 124 children and adolescents (Table 4) . 39, 40 Atomoxetine and bupropion might be effective for children who require control of symptoms 24 hours a day and for those who do not respond to methylphenidate or dextroamphetamine. 32 The tricyclic antidepressants imipramine and desipramine, and the alpha-adrenergic agonist clonidine, are not often used in the treatment of ADHD because of concerns about cardiac effects and the availability of safe, effective medications described above. The stimulant pemoline remains available but is no longer recommended owing to reports of fatal hepatotoxicity.
A single medication is generally all that is needed to treat uncomplicated ADHD. Combinations of psychotropic medications have not been well studied and are reserved for very severe ADHD and coexisting mental health disorders. 
nonpharmacologic interventions
Behavioral Therapy
Behavioral therapy is not routinely recommended as first-line treatment for uncomplicated ADHD in school-age children. Large randomized trials directly compared behavioral therapy with pharmacologic therapy. The trials showed that behavioral therapy alone was less effective than pharmacologic therapy alone, and they showed mixed results for behavioral therapy in combination with medication. The behavioral-treatment group of the Multimodal Treatment Study of ADHD involved 35 individual and group sessions over 14 months and focused on behavior-management techniques, a summer treatment program, consultation with each child's teacher, and the presence of a behavioral * For each category the generic drug is given and dosing information for each named marketed drug.
† The manufacturer states that seizures and tic disorder are contraindications; research supports the use of stimulants in children with seizures that have stabilized with the use of anticonvulsants and in children with tic disorder or Tourette's disorder. 27, 28 With use of a long-acting methylphenidate or dextroamphetamine product, a short-acting product may be added at 4 p.m. to 6 p.m. for homework or special activities; appetite and sleep onset are then carefully monitored. ‡ Focalin is a dextro isomer of methylphenidate that is given at a lower dose. § The MethyPatch is a sustained-action transdermal patch that is not yet available. ¶ Younger children may need two doses a day. ¿ Bupropion has not been approved by the Food and Drug Administration for pediatric use. Only sustained release (twice daily) or extended release (once daily) are recommended for adolescents. There is a higher incidence of side effects with the immediate-release preparation. aide in the child's classroom for 12 weeks. 41 This intensive behavioral therapy alone was not as effective as medication alone for improving attention. However, the combination was more effective for oppositional behavior and parent-child discord, among other outcomes, than either of the treatments alone. The study by Abikoff et al. 24 examined psychosocial treatment, not as the sole treatment, but in addition to medication. The sessions were weekly in the first year and monthly in the second year and included parent training, family therapy, organizational-skills training, individual tutoring, socialskills training, and individual psychotherapy. No benefit was found for adding psychosocial treatment to treatment with medication.
Behavioral treatment that is generally available in communities and schools usually involves 8-to-12-week group sessions with children and parents, provided by psychologists or social workers. Sessions focus on improving the understanding of ADHD, teaching parents skills such as effective use of rewards and disincentives, and modifying the physical and social environment to change the child's behavior, such as structuring daily routines. 7 Behavioral therapy is added to medication for specific indications, such as persistent oppositional behavior and parent-child discord. Psychological treatment is indicated for coexisting mental health conditions, such as depression and anxiety.
Other Interventions
Physicians cannot prescribe an educational assessment, but they can support a parent's request for an assessment when it is indicated by persistent academic problems. In the United States, children with ADHD are entitled to interventions within the school setting if the parents and school officials determine that the child's behavior or condition interferes with his or her ability to participate in the educational process. The interventions might be simple, such as seating the child near the teacher to minimize classroom distractions, or they might involve assigning specific staff members to review daily assignments with the child. 42 Collaboration among the doctor, the parents, and the teacher can be facilitated with very brief lists of target behaviors, rated by the teacher, and taken by parents to appointments; these can be useful in gauging the effectiveness of treatment (Table 3) . 7, 9 Other treatment interventions, such as physical exercises, neurofeedback, chelation therapy, systemic antifungal treatment, and vitamins, are often promoted at substantial expense to families. Little evidence supports a role for these interventions in the treatment of ADHD. Diets, including those involving the reduced consumption of sugar, were studied and found to affect behavior in no more than 1 percent of children. [43] [44] [45] Reasons to refer to a specialist such as a developmental or behavioral pediatrician or a child psychiatrist include coexisting mental health conditions, adverse social circumstances that warrant team management, and treatment failure. 7
special populations
Children less than five years of age may demonstrate severely disruptive behaviors; these are probably associated with other chronic physical and mental health conditions. 46, 47 Randomized trials show that training parents improves symptoms in preschoolers. In one trial, parents of 87 three-yearolds were randomly assigned to a control group or to 10 to 12 sessions in which they were taught to set consistent limits and positively interact with their preschooler. Children of parents in the intervention group were significantly more likely to achieve at least a 30 percent reduction in negative behaviors than were children of parents in the control group (62 percent vs. 28 percent), and 80 percent of the children in the intervention group showed improvement at one year of follow-up (there was no comparison group at that time). 48 An 8-week randomized trial involving parents of three-year-olds showed that training the parents had a significant benefit on the children, and improvement was sustained 15 weeks after the intervention. 49 A short-term study (three to four weeks) involving 28 children with ADHD, who were 4 to 5.9 years of age, showed normalization of behavior for 25 children who received stimulant medication as compared with 3 who received a placebo. Irritability and decreased appetite were frequent side effects. 50 Although approximately 1 percent of children two to four years of age may be treated with psychotropic medications, there is little evidence to support or guide this treatment, 51, 52 and the overuse of medication is a particular concern in this group.
Children with mental retardation may have symptoms that meet the criteria for a separate diagnosis of ADHD. However, according to DSM-IV-R criteria, symptomatic behaviors should not be diagnosed as ADHD if they can be better explained by another diagnosis. 5 Randomized, controlled trials support the use of stimulant medication to treat children and adults who have symptoms of ADHD and mental retardation. 53, 54 ADHD affects 4 percent of adults; as many as 60 to 80 percent of children continue to have problems in adulthood with inattention and impulsivity, which adversely affect achievement and interpersonal relationships. The diagnosis of ADHD in adults, as in children and adolescents, is established through DSM-IV-R criteria, and coexisting mental health disorders must be considered in the diagnosis and treatment. Short-term studies have indicated improvement in attention and impulsivity with the use of stimulants and atomoxetine, but long-term data are lacking. 55 A detailed discussion of adult ADHD is beyond the scope of this article.
The subjective nature of judging behavior contributes to concern that ADHD is overdiagnosed and overtreated. Epidemiologic studies consistently show either underdiagnosis or overdiagnosis, with wide geographic and demographic variation. 56, 57 Data are not yet available to assess the long-term benefits and risks of medication. Although a concern has been raised regarding a risk of substance abuse in patients treated with stimulant medication, studies indicate that children with ADHD who are treated have a lower risk of substance abuse later in life than children with ADHD who are not treated. 58, 59 Guidelines for diagnosing and treating ADHD have been issued by several organizations representing pediatrics and child psychiatry (Table 3) . These are consistent, and taken together, establish the standard of care for ADHD.
The evaluation of a child for ADHD involves taking a careful history, including the use of a standardized checklist to assess behaviors, and paying attention to the possibility of other mental health conditions or adverse social circumstances causing or exacerbating symptoms (Table 2) . If the evaluation reveals behaviors meeting DSM-IV-R criteria for the diagnosis of ADHD (Table 1) , a plan for care should take into consideration that ADHD is a chronic health condition and should involve the parents, the child, and the teacher in identifying behaviors to which therapy is targeted (Table 3) .
In school-age children such as the one described in the vignette, I begin treatment with methylphenidate, because it is the treatment best supported by research. I prescribe a long-acting preparation, typically a low dose (10 to 18 mg) for a child less than 10 years of age and a midrange dose (20 to 36 mg) for older children or teenagers. A higher starting dose (30 to 54 mg) is reasonable for patients with severe symptoms. If medication is ineffective at the maximal dose or causes intolerable side effects, I try prescribing two to four daily doses of short-acting medication or switching to a long-acting preparation of dextroamphetamine; an alternative is atomoxetine. I see the child and his or her parents every month initially and every three months once a stable dose has been reached, to assess effectiveness and side effects. I recommend behavioral therapy for children and families experiencing conflict with one another and for children with a coexisting mental health condition. 
